The phytoseston flora and heterotrophic bacteria from the two intersecting rivers were studied during the intensive water flow (from October 2006 to M ay 2007). The physical and chemical measurements indicated that the water quality in the rivers regarding their purity, had slightly improved in the Nielba River and deteriorated in the Wełna River, at the sites behind the intersection zone. It was in the agreement with the studied phytoseston diatom communities (dominated by eutraphentic taxa). Phytoplankton during the winter months was dominated by Aulacoseira granulata. 
INTRODUCTION
The algae communities in rivers are more differentiated and unstable than in lakes. The number of bioseston cells in a river depends on the season (Antoine&Benson-Evans 1986) , the concentration of nutrients in the water (Kawecka&Eloranta 1994) , turbidity and also on the flow velocity (Meybeck 1996 , Messyasz 2003 . The high water level affects the dissolving process and reduces the number of phytoseston in the volume unit. At the same time, the turbidity of water creates unfavorable light conditions, which make the development of algae difficult. Chemical conditions in the river waters change during particular seasons and also, different flow in a river, rain and biological activity of water organisms exert an influence on phytoplankton (Reynolds 1994) .
These habitat characteristics are different, depending on the type of river and are reflected in the structure and abundance of microscopic organisms in the water. In lowland rivers, differences in physical and chemical conditions seem most distinct during low-flow conditions in summer (Reynolds 1994 , Messyasz 2003 . However, during the seasons of abundant rainfall (spring, autumn and in the last years also in winter) or increase in the water level due to melting snow (spring), high-flow conditions with water current can constitute effectively selective environmental factors for microscopic algae. All the more that in such a period, differences in the water temperature and some physico-chemical parameters are not too significant (Allan 1998 , Schumann et al. 1992 , Bukaveckas et al. 2000 .
The Wełna and Nielba Rivers are located in the area of Great Poland (Wielkopolska in Polish), and they are intersecting with each other in the town of Wągrowiec. Within the intersection area, the waters of the Wełna and Nielba Rivers are mixing in 10% but sometimes even in more than 40% (Kicman 1984; Messyasz 2001 Messyasz , 2003 . At present, the model of spatial distribution of algae, including diatoms, cyanobacteria and green algae, as well as bacterial populations in such a system of rivers is little known and requires further research. Interestingly, some authors clearly showed the significance of physical factors in the temporal phytoseston distribution (Meybeck 1996 , Reynolds 1994 , while for others, the changeability of the structure of microorganisms' assemblages and the model of their functioning related to selected habitat factors are more important (Georgio et al. 1991 , Schumann et al. 1992 , Solari 1995 . Understanding the flow system of the waters of the Wełna -Nielba Rivers is an important task for the recognition of the whole assemblage of the microbial community, taking into consideration both the phytoplankton and bacteria elements.
In rivers, bacterial populations play an essential role in biodegradation of allochthonous substances, such as pollutants derived from human activity. Changes in the populations of different physiological groups of bacteria reflect the state of water or reaction to contamination. The objective of this study was to describe the distribution of heterotrophic bacteria capable of decomposing the proteins, starch and lipids in the Wełna and Nielba Rivers. We wanted to answer the question whether the intersection of the rivers leads to changes in the number of bacteria in the water of these rivers. Moreover, the aim of the current work was to study the spatial and temporal distribution of planktonic algae in the surface zone of the two rivers during the season of October 2006 -May 2007, and to identify the role of the water current as the environmental factor controlling the distribution of phytoseston in both rivers during high-flow conditions.
MATERIALS AND METHODS
The study was carried out in the northern part of the Wielkopolska region (Wągrowiec). The lowland small rivers Wełna and Nielba are situated in the catchment area of the Warta River. The studied rivers are permanent and hydrologically diverse. During the research period, the maximum depth of the Wełna River was 2.5 m (the average depth -2.31 m), while the maximum depth in the Nielba River was smaller and amounted to 2 m (the average of 1.72 m). The water current in the Wełna River (3.17 -3.98 m 3 s -1 ) was faster than in the Nielba River (1.38 -2.05 m 3 s -1 ). Both rivers flow through the intersection zone without any conspicuous change in their currents (Fig. 1) . Although studies on the similarity of the total community structure of algae behind the Wełna and Nielba intersection (Messyasz 2001 (Messyasz , 2003 implied that algae communities from both rivers were mixed.
Water samples from the surface zone (0 -0.3 m) for chemical and biological (algae, bacteria) analyses were taken at biweekly intervals from 4 different sites between October 2006 and May 2007. The localization of these sites was presented in Fig. 1 (Wełna before the intersection -site 1; Wełna behind the intersection -site 2; Nielba before the intersection -site 3; Nielba behind the intersection -site 4). Sampling stations were located 500 m before and behind the Wełna and Nielba intersection. Autumn water samples were collected in October and November, while winter samples -since December till February, however the spring season included March, April and May. The data presented in this article are expressed as weighted averages for each month before and behind the intersection, respectively.
Microbiological samples were transported to the laboratory and analysed within 6 h. For the determination of the total number of heterotrophic bacteria (TVC): psychrophilic (TVC 20°C) and mesophilic (TVC 37°C) ones, water samples were diluted with 0.85% NaCl and inoculated by the pour plate method. Three plates from each dilution were incubated at the temperature of 20°C and the developed colonies of psychrophilic bacteria were counted after 72 h. Three plates from each dilution were incubated at the temperature of 37°C for 24 h and than the colonies of mesophilic bacteria were counted. Only plates with 25 to 250 colonies were counted and the results were calculated per 1 ml of water (Csuros&Csuros 1999) .
For determining the number of proteolytic bacteria, the samples of diluted water were inoculated by the spread plate method, in three replicates, onto the agar medium enriched with 0.4% gelatin. After incubation at 22°C for 48 h, the plates were flooded with gelatin-precipitating reagent (15% HgCl 2 in 20% [vol./vol.] concentrated HCl). A transparent halo surrounding the bacterial colonies indicates the gelatinase activity. These colonies were counted and the results were calculated per 1 ml of water (Smibert&Krieg 1994) .
The ability of bacteria to degrade starch was examined by spreading the diluted water onto the plates with the agar medium supplemented with 0.2% soluble starch. After incubation at 30°C for 48 h, the plates were flooded with iodine solution. Colonies with clear zones on a blue background were counted and the results were calculated per 1ml of water (Smibert & Krieg 1994) .
The number of lipolytic bacteria was determined by the spread plate method. The diluted water was inoculated onto the agar medium enriched with 0.01% CaCl 2 ·H 2 O and 1% Tween 80 (oleic acid ester). The colonies with an opaque halo were counted after 48 h incubation at 30°C and the results were calculated per 1 ml of water (Smibert&Krieg 1994) .
The identification of species from particular groups of algae was carried out based on current taxonomical books of phycology (among others: Ettl&Gärtner 1988; Hâkansson 2002; Hegewald 2000; Hindàk 1996; Kammer&Lange-Bertalot 1986 Komàrek&Anagnastidis 1999 , 2005 Lange-Bertalot 1993 ). Species richness was described as the number of algal taxa in each sample. For quantitative analyses of phytoseston, the Kolkwitz sedimentation chamber was used. Algae cells were the main counted units. The algae biovolume (biomass) was calculated from the cell counts and species volumes (Edler 1979 , Rott 1981 .
The water quality assessment was based on three indices: the PSI Specific Pollution Sensitivity Index (Cemagref 1982) , the GDI Generic Diatom Index, the TDI Trophic Diatom Index (Kelly&Whitton 1995). The TDI range for eutrophy is 60 -76. Values above 76 indicate hypertrophy. The percentages of species tolerant to pollution were calculated on the basis of total diatom frustules in each sample. The Omidia3 diatom database software was used to calculate these indices (Lecointe et al. 1993 The physical and chemical analyses of water characteristics were conducted using the standard methods (Elbanowska et al. 1999 ).
RESULTS
The measured values (the mean for the autumn, winter and spring seasons) of the water chemistry and physical parameters are presented in Table 1 . The water temperature of the Nielba River was about several decimal of °C higher in comparison with the waters of the Wełna River (the range for the entire research period: 0.92-16°C). Behind the middle reaches of the river -the intersection, the water temperature in both rivers was almost the same or slightly higher. In the winter season, the appearance of ice was observed on both rivers only near the banks during 1 week (2-9 February).
The higher concentration of nutrients was recorded at the stations of the Wełna River, as compared to the Nielba River. The values of some parameters, such as conductivity and the oxygen content increased during the winter season, but these were relatively low changes, characteristic of polluted waters. In the water of both examined rivers, concentrations of dissolved oxygen were low (the lowest values of oxygen reached 6.6 mg l -1 in Nielba and 7.5 mg l -1 in Wełna) during the autumn of 2006 (especially in September), as compared to the winter (with the highest average values) and the spring (Table 1) . Table 1 The selected physico-chemical characteristics of Wełna and Nielba waters (every time calculated from 6 measurements as seasonal averages for the stations respectively).
Environmental variables
Wełna before (site 1) During the intensive water flow, in both rivers the total nitrogen concentrations were much higher than the total phosphorus values (Table 1) . It should also be noticed that the concentration of mineral forms of nitrogen and phosphorus observed in this period were in most cases higher in Wełna (average: PO 4 -1.03 mg l -1 ; NH 4 -2.31 mg l -1 N) than in Nielba (PO 4 -0.56 mg l -1 ; NH 4 -1.46 mg l -1 N). The number of psychrophilic (TVC 20°C) and mesophilic (TVC 37°C) heterotrophic bacteria in the waters of Wełna and Nielba are presented in Fig. 2 and Fig. 3 . The highest number of heterotrophic bacteria was found in the water of the Wełna River, collected at site 1. The number of mesophilic bacteria ranged from 3.0 × 10 3 cells ml -1 to 1.3 × 10 4 cells ml -1 of water. The number of psychrophilic bacteria was between 1.1 × 10 4 cells ml -1 and 7.4 × 10 4 cells ml -1 of water. We observed a smaller number of mesophilic, as well as psychrophilic bacteria in the Wełna River behind the intersection with the Nielba River (at site 2). The number of mesophilic bacteria at site 2 was between 1.8 x 10 3 cells ml -1 and 8.0 × 10 3 cells ml -1 of water, the number of psychrophilic bacteria ranged from 6.2 × 10 3 cells ml -1 to 4.2 × 10 4 cells ml -1 of water. Moreover, a significant decrease in the number of bacteria capable of degrading the proteins was observed along the length of the Wełna River (Fig. 4) . In autumn, the number of bacteria hydrolyzing the proteins was 8.3 × 10 3 cells ml -1 in the water collected at site 1, whereas 4.5 × 10 3 cells ml -1 in the water collected at site 2. Similarly, we recorded a higher number of amylolytic and lipolytic bacteria in water samples of site 1 than in samples of site 2. Although the number of heterotrophic bacteria changes seasonally, the difference in heterotrophic bacterial levels between site 1 and 2 remained during the five months of our research.
Heterotrophic bacteria occurred in considerably lower numbers in the water of the Nielba River, as compared to the water of the Wełna River (Fig. 2,  Fig. 3 ). The number of mesophilic bacteria in the Nielba River ranged from 7.2 × 10 2 to 5.2 × 10 3 cells ml -1 . Most of the time, the number of psychrophilic and mesophilic bacteria was slightly lower at the downstream sites (site 3), as compared to the upstream sites (site 4). For example, in March 2007, the number of psychrophilic bacteria was 5.8 × 10 3 cells ml -1 in the water of the River Nielba at site 3, and 8.0 × 10 3 cells ml -1 in the water at site 4. Only in May 2007, the number of heterotrophic bacteria at site 3 was higher than at site 4. Our results also show that the number of bacteria degrading the proteins, starch and lipids was slightly higher at site 4 than at site 3 in autumn, winter and spring. The difference in the level of heterotrophic bacteria found in the Nielba River was much lower from that found in the Wełna River.
Proteo-, amylo-and lipolytic bacteria were present in the water samples of the Wełna and Nielba Rivers collected from four study sites. Among the physiological groups, lipolytic bacteria were the least numerous. Proteolytic and amylolytic bacteria represented a considerable fraction of the heterotrophic bacteria living in Nielba and Wełna (Fig. 4) . As expected, the number of heterotrophic bacteria in Wełna and Nielba waters changed seasonally. The maximum number of the bacteria was observed in October, whereas the lowest number was recorded in February (Fig. 4) .
A total of 159 algae species were documented in the autumn, winter and spring months of 2006 and 2007, and among them, the phytoplankton community was represented by 97 taxa in the Wełna River and 138 taxa in the Nielba River. The biomass of phytoseston varied from 2.3 -19.7 mg l -1 in the (Fig. 5) . The total phytoseston biomass was positively and significantly correlated with water temperature (r= 0.67 in Wełna; r= 0.73 in Nielba). Diatoms, green algae and cyanobacteria were the dominant components of the phytoseston community of both rivers, almost throughout the study period. Based on the seasonal study of the phytoseston composition, a considerable stability in the relative abundance of diatoms was observed (Tables 2 and 3 ). In the autumn of 2006, diatoms reached the values of 49% (about 40% in other periods) of the total count of algal cells in the Wełna River and 42% (about 56% in other periods) in the Nielba River. In contrast, cyanobacteria constituted up to 41% and 24% of the total number of cells respectively with a distinct preference for the Wełna River (Tables 2 and 3) . Similarly, both in the Wełna River and the Nielba River, green algae contribution in the total biomass of phytoseston reached the highest values during the autumn season of 2006. In spring, the main phytoplankton representatives were diatoms: Fragilaria ulna (Nitzsch) Lange-Bertalot, Nitzschia spp., Cyclotella radiosa (Grun.) Lemm. (particularly between March and May), the blue -green algae: Planktothrix agardhii (Gom.) Anagn. et Kom., Tychonema granulatum Gardn., and in addition Chlorophyceae of the genera Scenedesmus/Desmodesmus, Monoraphidium, Ankistrodesmus and Crucigenia. 
Table 2
The selected phytoseston characteristics in the Wełna River (every time calculated from 6 measurements as seasonal averages for the stations respectively). Table 3 The selected phytoseston characteristics in the Nielba River (every time calculated from 6 measurements as seasonal averages for the stations respectively). Our results indicated that in most cases, at the stations (2 and 4) located after the intersection of the Wełna and Nielba Rivers, the observed increase in the algae species richness, together with the increase in the total number of cells within the range of the dominated algae groups, was statistically insignificant (Tables 2 and 3) .
In the Wełna and Nielba Rivers, both at the sites before and behind the intersection, Cocconeis placentula Ehr., Cyclotella radiosa, Cyclotella meneghiniana Kütz., Fragilaria ulna, Nitzschia palea (Kütz.) W. Smith, Achnanthidium minutissimum Kütz., Amphora ovalis (Kütz.) Kütz., Stephanodiscus hantzschii Grun., Gomphonema acuminatum Ehr., Gomphonema parvulum (Kütz.) Kütz., Navicula capitata var. capitata Ehr. reached the highest abundance and were the most frequent and constant in the diatom communities. With respect to trophic conditions, the diatom communities at all stations were dominated by eutraphentic species. Hypereutraphentic taxa, such as Nitzschia palea, Cyclotella meneghiniana, Planothidium frequentissimum (Lange-Bertalot) Round et Bukh. and Nitzschia paleacea Grun., were also quite frequently recorded. The phytoplankton development during the winter and spring months was dominated by Aulacoseira granulata (Ehr.) Simonsen. The importance of this diatom species declined between April and May, although water samples still contained 10-150 cells per 1 ml.
According to indices PSI (7.8-7.9 in the Wełna River; 8.6 -8.7 in the Nielba River), GDI (mean 7.5 in the Wełna River; mean 10.2 in the Nielba River) and TDI (83-84 in the Wełna River -hypertrophy; 70-71 in the Nielba Rivereutrophy), the waters of both rivers were classified as eu-hypertrophic and polluted (poor or bad quality). The acidophilic taxa were very numerous component of phytoseston of both rivers: 11.28% in Wełna and 45.17% in Nielba. Eunotia paludosa Grun. and Eunotia exigua (Bréb. ex Kütz.) Rabenh. -acidobiontic diatoms together with acidophilous species Eunotia tenella (Grun.) Hust., Frustulia rhomboids (Ehr.) De Toni and Tabellaria flocculosa (Roth) Kütz. were more common in the Nielba River than in the more polluted Wełna River.
Altogether 13 genera of Chlorophyta were caught, representing 27 taxa. Generally, in the spring and autumn, the count of green algae in the Wełna River was almost similar, while in the Nielba River -the largest number of this group of algae was recorded in autumn. The comparison of the four sites showed changes in contribution of the most abundant taxa. The remarkable increase in the density at the sites behind the intersection in both rivers was characteristic for Monoraphidium contortum (Thur.) Kom. -Legn., Tetraëdron minimum (A. Br.) Hansg., Desmodesmus communis (Hegew.) Hegew., Scenedesmus dimorphus (Turp.) Kűtzing. However, the decrease was observed in the case Ankistrodesmus falcatus (Corda) Ralfs, Coelastrum astroideum De Notaris and Pediastrum boryanum (Turp.) Menegh.
When comparing the most abundant cyanobacteria genera (Planktolyngbya, Phormidium, Oscillatoria, Planktothrix, Aphanizomenon) in the water of the Wełna River, the species composition was similar before and behind the rivers' intersection. On both Wełna sites, the intense development of Tychonema granulatum, Planktothrix agardhii and Aphanizomenon flos-aquae was observed (mainly in the water of Wełna with mass development until the end of October) during the autumn, and then a considerably smaller contribution of these species in the phytoplankton community in winter, and the next increase in the spring season. The cyanobacteria community in the Nielba River was more diversified regarding the species richness and had smaller biomass in the phytoplankton. However, a slight increase in the number and biomass of Tychonema granulatum, Planktolyngbya limnetica, Planktothrix agardhii was observed at the Nielba site behind the rivers' intersection.
DISCUSSION
Phytoseston communities vary in their individual development in response to physico-chemical conditions of the river water, and these changes can be observed with subsequent seasons of the year. The hydrological factor, particularly the water current, is one of the most important physical elements, deciding about the water flow velocity in lowland rivers, such as Wełna and Nielba, which due to their narrow channels show the tendency for reducing the water level during the summer season (Allen 1977 , Reynolds 1994 , Reynolds et al. 1994 , Schumann et al. 1992 ). In addition, the quality of water at a given spot of the river is also affected by the catchment area's conditions and habitat factors found in the upper section of the river. On one side of the scale, populations of algae in the phytoseston community can intensively develop on account of habitat conditions, while at the other end algae tend to move together with the water current. This often contributes to less diversified algae communities than observed in lakes (Kawecka&Eloranta 1994 , Reynolds 1984 . Most relations found between the habitat parameters and the phytoseston density were to be expected. In the season from the autumn till spring, highflow conditions and the fast water current occur in rivers (Allan 1998) . This would suggest a similarity of many parameters of the habitats (e.g. temperature of water, pH, conductivity, N, P) in both rivers, rather than diversity, which characterizes the seasonal algae infertility or richness. However, in the present study, this relation was not clearly observed, although the high nutrient concentration in the water stimulated the development of phytoseston in both studied rivers, particularly in autumn and spring.
The higher concentration of nutrients in the Wełna River, as compared to the Nielba River, was clearly reflected in the greater phytoseston biomass. In the analysed high-flow periods, broad ranges of the nutrient concentrations (N, P) were observed in the Wełna River. While in the Nielba River, a gradual drop in the concentration of these nutrients took place from the autumn till spring. This might be an effect of pollution from the urban agglomerations located along the Wełna River in the upper reaches of this river. Thus, the ranges of both inorganic N and P concentrations were characteristic of polluted waters. However, the water was also very fertile in the Nielba River. Moreover, at sites (2, 4) behind the intersection zone, a slight decline in the pH value, total nitrogen and total phosphorus was observed in the Welna River in contrast with the Nielba River, where at the same time a slight decline in the value of these parameters was recorded. Similar values of electrolytic conductivity and oxygen, with respect to sites before the intersection were recorded in both rivers. Additionally, the analyses of phytoseston indicated a spatial differentiation between the stations, but mainly in the case of the Nielba River and in winter. In the Wełna River, differences in phytoseston communities behind the rivers' intersection concerned changes more in the structure of the quantitative population of individual algae species than distinct changes in the total number of microorganism communities. Previously, such a situation was recorded for the green algae community in the summer period (Messyasz 2003). The Wełna River, which flows two times faster than the Nielba River, has its phytoseston structure better preserved against the total mixing with algae of Nielba within the intersection zone.
In order to elucidate the changes in the count of bacterial cells of the two intersecting rivers, we used classical microbiological methods. Four sampling sites located before and after the rivers' intersection were selected. The Wełna River near site 1 is exposed to the inflow of contamination from fish pounds. It is well known, that fluxes of organic nutrients stimulate the growth of the bacteria population, which consumes organic matter and eliminate the pollution. So, we found the highest number of heterotrophic bacteria at site 1, which contribute to decomposition of biomaterials. The smaller number of heterotrophic bacteria was observed in the Wełna River after intersecting with Nielba. This reduction might be due to mixing of Wełna waters with less polluted Nielba waters. Although the extent of mixing between two rivers was regulated by such factors as the flow rate and temperature, the significant decrease of the bacteria count in the Wełna River at site 2 was constant during five months of our research. It should be noted that Wełna River near site 2 did not receive organic wastes.
Our results clearly show that the Nielba River was less polluted than the Wełna River. The upstream part of Nielba was exposed to domestic sewage and agricultural runoff from adjacent cultivated gardens. To our knowledge, the Nielba River does not receive any wastewater discharge near site 4. Therefore, we expect the higher count of heterotrophic bacteria in water collected at site 3. Nevertheless, the higher number of heterotrophic bacteria before the intersection of the rivers was observed only in May. In the remaining cases, we found a slightly higher number of heterotrophic bacteria after the intersection (at site 4). These results suggest that the waters of Nielba mixed with more polluted waters of Wełna.
It should also be noticed that algae species richness in the Wełna River was smaller than in the Nielba River, what was connected with frequent occurrence of high densities of a few species of algae. Moreover, low temperatures of water in winter months contributed to the distinct decrease in the biomass during this season in both studied rivers. In spring and autumn, the biomass of algae was much bigger than in winter, particularly in the Wełna River and resulted from more favorable conditions for the development of blue-green algae and chlorophytes. The representatives of the genera Scenedesmus/Desmodesmus, Monoraphidium, Ankistrodesmus and Crucigenia in the phytoseston community of both rivers confirm the eutrophic character of their waters. These results are in agreement with other studies (Antoine&Benson-Evans 1986, Train&Rodrigues 1998), in which the greatest variety and abundance of phytoseston was observed in the community of phytoseston (also diatoms) in the spring and autumn seasons. The total phytoseston biomass in both investigated rivers was positively and significantly correlated with water temperature. In general, it may be considered that some important physicochemical features were beneficial to stimulate the phytoseston development (Allan 1998 , Kawecka&Eloranta 1994 , Lampert&Sommer 1996 , Reynolds 1984 . These features include light, pH, nutrients, as well as the water turbulence caused by the rapid water current and the water temperature. Reynolds (1984) , Krammer and Lange-Bertalot (1986 -1991) reported that diatoms generally preferred permanently mixed habitats and therefore the optimum of their development occurs mainly during the autumn-spring season. Diatoms (40% or more), green algae and cyanobacteria were the dominant components of the phytoseston community in the euphotic zone of both investigated rivers. Allan (1995) reported that most often centric diatoms dominate in the phytoseston community in rivers. In this study, the winter and spring phytoseston was dominated mainly by Aulacoseira granulata, eutrophic taxa, which were more numerous in the Wełna River. In spring, the other centric diatom Cyclotella radiosa also occurred in large numbers. It has been reported previously that the peak of diatom concentrations during late summer was observed with the raised water level of the Wełna and Nielba Rivers (Messyasz 2002 (Messyasz , 2006 . This investigation demonstrated that cyanobacteria, similarly to diatoms, also constitute a significant contribution in the phytoseston community in the autumn and spring, mainly in the Wełna River. In October of 2006, during the high-flow of water, an increase in the count of phytoplankton cells was observed with the dominance of green algae in the Nielba River and cyanobacteria in the Wełna River. Surprisingly, very intense development of cyanobacteria, particularly Aphanizomenon flos-aquae, in October in the Wełna River was associated not only with still high water temperatures in this period but also with greater inflow of mineral forms of nutrients from the catchment area. The impact of the agricultural catchment area on the mass development of cyanobacteria is well documented (Kawecka&Eloranta 1994 , Lampert&Sommer 1996 , Reynolds 1984 , Żurek&Bucka 2004 , although blooms of cyanobacteria in lotic waters in the autumn are rather rare and, when compared to the conventional river system, is a contradiction. Sources of Aphanizomenon flos-aquae in the Wełna River at the end of October remain unclear, but some of our observations in the catchment area of this river suggested allochthonous sources, among others overflowing of waters from fish ponds located along the upper reaches of the river during the periods of highflow conditions. Another possible explanation might be that Aphanizomenon flos-aquae was blooming within the offshore zone and together with the water current found its way to the mainstream of the Wełna River. However, we should make the influence of Nielba impossible within the intersection of both rivers, because this cyanobacteria species was occasionally recorded in this period in the Nielba River. The influence of habitat factors in this study has important significance in the context of cyanobacteria blooms in lotic waters.
The value of the water quality assessment indices of diatom communities determined for both rivers confirm their poor water quality and indicate the eutrophy. The observed decrease in the values of the PSI (from 10.3 to 7.8) and GDI (from 11.1 to 7.5) indices over the five years (Messyasz 2003) suggested that the water quality in the Wełna River has become worse. Algae (mainly diatoms) assemblages were distributed continuously along the gradients of water pH and nutrients. The SPI index was one of the indices recommended by Kwadrans et al. (1998) for monitoring the rivers in Poland. Other studies, such as Rakowska 2000 and Zgrundo&Bogaczewicz-Adamczak (2004) , have confirmed that this index is most suitable for the water quality in European countries.
In conclusion, the results of this study suggest that within the intersection zone, algae communities were mixed in both rivers. The results of classification based on physical and chemical measurements, the trophic and saprobic diatom spectrum, as well as the data on heterotrophic bacteria indicated that the waters of the Wełna River are characterized by the worse quality than the waters in the
